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A special application of the gamma-ray technique has been
made for the detection of cement behind casing.1 This is
accomplished by mixing a radioactive mineral with the cement
before pumping it into the well. The gamma-ray detector is
then run into the well, and the relatively strong radioactivity
of the cement serves to tell its position behind casing or even
behind old cement.
FLUID-LEVEL MEASUREMENT
A problem that arises in connection with the operation of
pumping wells is the determination of the height of the fluid
under which the pump operates. The problem is that of deter-
ming the distance from the top of the well down to the surface of
the fluid in the annular space between the well casing and the
tubing through which fluid is pumped to the surface. This
problem has been solved by the application of the same principle
as that of reflection prospecting. A sound wave is sent down the
well in the annular space between the tubing and casing, and
the time is measured which a wave reflected from the surface of
the fluid requires to come back to the surface of the ground.2
A special fitting is connected to the well which usually has two
branches; one of these branches contains the wave-generating
mechanism, and the other a suitable detector which is responsive
to the sound waves in the well.
Waves may be generated by the use of an explosive, for which
shotgun shells or dynamite blasting caps are used. When an
explosive is used, it is necessary to insert a flame arrester between
the explosive chamber and the well to prevent the ignition of gas
that may be in the well. Also, the wave may be set up by the
injection into the well of a charge of gas at comparatively high
pressure.
The detector may be either an ordinary telephone-type carbon
microphone or a diaphragm that mechanically actuates a small
mirror from which a recording light beam is reflected. The
detector must be constructed to withstand the pressure of gas in
the well to which it is connected and at least moderate pressure
changes.
1 Ibid.
2 Walker, 1937.
Jakosky, 1939.